Background Background Psychoactive substance
Psychoactive substance use is strongly associated with psychiatric use is strongly associated with psychiatric morbidity in both adults and adolescents. morbidity in both adults and adolescents.
Aims
Aims To determine which of alcohol, To determine which of alcohol, nicotine and cannabis is most closely linked nicotine and cannabis is most closely linked to psychiatric disorders in early to psychiatric disorders in early adolescence. adolescence.
Method Method Data from 2624 adolescents
Data from 2624 adolescents aged13^15 years were drawn from a aged13^15 years were drawn from a national mental health survey of children. national mental health survey of children. The relationship between psychiatric The relationship between psychiatric morbidity and smoking, drinking and morbidity and smoking, drinking and cannabis use was examined by logistic cannabis use was examined by logistic regression analyses. regression analyses.
Results

Results Having a psychiatric disorder
Having a psychiatric disorder was associated with an increased risk of was associated with an increased risk of substance use.Greater involvement with substance use.Greater involvement with any one substance increased the riskof any one substance increased the risk of other substance use. Analyses of the other substance use. Analyses of the interactions between smoking, drinking interactions between smoking, drinking and cannabis use indicated thatthe and cannabis use indicated thatthe relationship between substance use and relationship between substance use and psychiatric morbidity was primarily psychiatric morbidity was primarily explained by regular smoking and (to a explained by regular smoking and (to a lesser extent) regular cannabis use. lesser extent) regular cannabis use.
Conclusions Conclusions In this sample, links
In this sample, links between substance use and psychiatric between substance use and psychiatric disorders were primarily accounted for by disorders were primarily accounted for by smoking.The strong relationship is likely to smoking.The strong relationship is likely to be due to a combination of underlying be due to a combination of underlying individual constitutional factors and individual constitutional factors and drug-specific effects resulting from drug-specific effects resulting from consumption over the period of consumption over the period of adolescent development and growth. adolescent development and growth.
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It is widely recognised that psychiatric It is widely recognised that psychiatric morbidity covaries with psychoactive submorbidity covaries with psychoactive substance use among adolescents (Weinberg stance use among adolescents (Weinberg et al et al, 1998; Kandel , 1998; Kandel et al et al, 1999) as well as , 1999) as well as adults (Kessler adults (Kessler et al et al, 1997; Farrell , 1997; Farrell et al et al, , 2001) . A young person who uses one type 2001). A young person who uses one type of substance has an increased likelihood of substance has an increased likelihood of using other substances; strong links of using other substances; strong links between drug use and smoking, and between drug use and smoking, and between drug use and drinking, have been between drug use and drinking, have been reported (Anderson reported (Anderson et al et al, 1998; Becher , 1998; Becher et et al al, 2001; Rey , 2001; Rey et al et al, 2002) . This complicates , 2002) . This complicates efforts to clarify which particular licit or efforts to clarify which particular licit or illicit substances are most strongly linked illicit substances are most strongly linked with psychiatric disorders. Personal diffiwith psychiatric disorders. Personal difficulties, family difficulties and broader life culties, family difficulties and broader life adversities may also increase a young adversities may also increase a young person's vulnerability to substance use and person's vulnerability to substance use and psychiatric problems. This report explores psychiatric problems. This report explores the relationship between smoking, drinking the relationship between smoking, drinking and cannabis use and psychiatric morbidity and cannabis use and psychiatric morbidity in a nationally derived household sample of in a nationally derived household sample of young people aged 13-15 years. It aims to young people aged 13-15 years. It aims to identify which of these substances is assoidentify which of these substances is associated with the greatest likelihood of being ciated with the greatest likelihood of being classified with a psychiatric disorder. classified with a psychiatric disorder.
METHOD METHOD
In 1999 the Office for National Statistics In 1999 the Office for National Statistics (ONS) carried out a major national mental (ONS) carried out a major national mental health survey of children aged 5-15 years health survey of children aged 5-15 years living in England, Scotland and Wales. living in England, Scotland and Wales. Details of the study method and protocol Details of the study method and protocol have been published elsewhere and salient have been published elsewhere and salient aspects only are presented here (see Meltzer aspects only are presented here (see Meltzer et al et al, 2000) . The sample was drawn from , 2000). The sample was drawn from child benefit records held by the Child child benefit records held by the Child Benefit Centre. A total of 14 250 letters Benefit Centre. A total of 14 250 letters were sent to selected families (30 letters were sent to selected families (30 letters for each of 475 postal sectors covered). for each of 475 postal sectors covered). Selection of these postal sectors was influSelection of these postal sectors was influenced by practical and financial constraints enced by practical and financial constraints and the data were therefore weighted to and the data were therefore weighted to allow for imbalances in the geographical allow for imbalances in the geographical distribution of sectors arising from this distribution of sectors arising from this process. The addresses for 790 families process. The addresses for 790 families (5.5%) were subsequently found to be (5.5%) were subsequently found to be ineligible (because the family had moved ineligible (because the family had moved and could not be traced, or because the and could not be traced, or because the child was in foster care, outside the target child was in foster care, outside the target age range or deceased). A further 6.5% of age range or deceased). A further 6.5% of families contacted ONS to opt out of the families contacted ONS to opt out of the study. Interviewers visited the 12 529 study. Interviewers visited the 12 529 remaining addresses. Data were collected remaining addresses. Data were collected from 83.3% of these families (14.2% did from 83.3% of these families (14.2% did not wish to participate, and the internot wish to participate, and the interviewers failed to make contact with the viewers failed to make contact with the remaining 2.5%). Parents, teachers, and remaining 2.5%). Parents, teachers, and children aged 11-15 years were interchildren aged 11-15 years were interviewed. Where possible, interviews were viewed. Where possible, interviews were conducted in private using computerconducted in private using computerassisted self-interviewing. This report uses assisted self-interviewing. This report uses data gathered from the child interviews data gathered from the child interviews for participants in the 13-15 year age group for participants in the 13-15 year age group ( (n n¼2624). 2624).
Measures Measures
Demographic measures Demographic measures
Demographic characteristics were meaDemographic characteristics were measured using a series of closed questions. sured using a series of closed questions. The nine categories recommended by the The nine categories recommended by the Government Statistical Service (1996) were Government Statistical Service (1996) were used to assess ethnicity. Because of the used to assess ethnicity. Because of the small numbers of respondents in most of small numbers of respondents in most of the non-White ethnic groups, the categories the non-White ethnic groups, the categories were collapsed into five groups ('White', were collapsed into five groups ('White', 'Black', 'Indian', 'Pakistani/Bangladeshi' 'Black', 'Indian', 'Pakistani/Bangladeshi' and 'other') as used by Meltzer and 'other') as used by Meltzer et al et al (2000) . The addresses of participating (2000) . The addresses of participating families were classified using six broad families were classified using six broad categories from the ACORN geocategories from the ACORN geodemographic targeting classification (CACI demographic targeting classification (CACI Information Services, 1993) . These cateInformation Services, 1993). These categories provide a broad socio-economic gories provide a broad socio-economic categorisation which is complementary to categorisation which is complementary to social class categorisation. social class categorisation.
Family variables Family variables
The parent interviews included questions The parent interviews included questions about the characteristics of the family in about the characteristics of the family in which the child was living. These included which the child was living. These included the marital status of the parent (married, the marital status of the parent (married, cohabiting or lone parent), the number of cohabiting or lone parent), the number of children in the household, family economic children in the household, family economic status (whether either or both parents were status (whether either or both parents were working) and gross annual household working) and gross annual household income (a series of categories which were income (a series of categories which were later used to calculate weekly income). later used to calculate weekly income). The parent was also questioned about the The parent was also questioned about the type of accommodation in which the family type of accommodation in which the family lived (detached, semi-detached or terraced lived (detached, semi-detached or terraced house, maisonette or flat) and housing house, maisonette or flat) and housing tenure (whether the property was owned, tenure (whether the property was owned, or rented privately or from the social or rented privately or from the social sector). The reported relationships between sector). The reported relationships between different family members in the household different family members in the household were recorded to establish whether or not were recorded to establish whether or not the family was 'reconstituted' (i.e. if there the family was 'reconstituted' (i.e. if there were any stepchildren in the family). were any stepchildren in the family).
Mental health Mental health
Mental health was assessed using items Mental health was assessed using items based on ICD-10 and DSM-IV diagnostic based on ICD-10 and DSM-IV diagnostic criteria (World Health Organization, criteria (World Health Organization, 1992; American Psychiatric Association, 1992; American Psychiatric Association, 1994) . Structured interviews tend to elicit 1994). Structured interviews tend to elicit overreporting of rare symptoms. It has been overreporting of rare symptoms. It has been suggested that this might arise from responsuggested that this might arise from respondents not fully understanding the questions dents not fully understanding the questions (Brugha (Brugha et al et al, 1999) . To address this , 1999). To address this problem, the structured questions were problem, the structured questions were supplemented by open-ended questions supplemented by open-ended questions which interviewers were instructed to use which interviewers were instructed to use when symptoms were identified. Answers when symptoms were identified. Answers to these questions were transcribed but to these questions were transcribed but not rated by the interviewers. Instead, not rated by the interviewers. Instead, experienced clinical raters, masked to the experienced clinical raters, masked to the data on substance use, reviewed the data data on substance use, reviewed the data from the structured and open-ended from the structured and open-ended questions and assigned each child a diagquestions and assigned each child a diagnosis (or no diagnosis). Further details of nosis (or no diagnosis). Further details of these measures and of the validity and reliathese measures and of the validity and reliability of the resulting diagnoses have been bility of the resulting diagnoses have been published elsewhere (Goodman published elsewhere (Goodman et al et al, , 2000) . 2000).
Psychoactive substance use Psychoactive substance use
Questions pertaining to the use of alcohol, Questions pertaining to the use of alcohol, cigarettes and cannabis were taken from cigarettes and cannabis were taken from the national surveys of smoking, drinking the national surveys of smoking, drinking and drug use conducted by the ONS and drug use conducted by the ONS (Goddard & Higgins, 1999; Becher (Goddard & Higgins, 1999; Becher et al et al, , 2001 ). These were self-completed using a 2001). These were self-completed using a laptop computer. laptop computer.
RESULTS RESULTS
Sample characteristics Sample characteristics
Half of the young people interviewed Half of the young people interviewed (1312) 
Mental health Mental health
Just over one in ten of the children in this Just over one in ten of the children in this study were classified as having a psychiatric study were classified as having a psychiatric diagnosis. Of these, 171 children had an diagnosis. Of these, 171 children had an emotional disorder, of whom 66 were diagemotional disorder, of whom 66 were diagnosed with a depressive disorder. The renosed with a depressive disorder. The remaining 136 children had other disorders maining 136 children had other disorders (predominantly disruptive behavioural dis-(predominantly disruptive behavioural disorders, but ranging from pervasive orders, but ranging from pervasive developdevelopmental disorder to eating disorders). mental disorder to eating disorders). The The numbers with specific diagnoses were too numbers with specific diagnoses were too small for meaningful analysis and so broad small for meaningful analysis and so broad categories for type of disorder were used. categories for type of disorder were used.
Drinking, smoking and cannabis Drinking, smoking and cannabis use use
One hundred and sixty-six of the responOne hundred and sixty-six of the respondents indicated that they did not wish to dents indicated that they did not wish to complete the section of the interview percomplete the section of the interview pertaining to substance use. These cases were taining to substance use. These cases were therefore dropped from the analyses using therefore dropped from the analyses using these variables, leaving data on 2458 these variables, leaving data on 2458 remaining cases. There was no significant remaining cases. There was no significant demographic difference between the study demographic difference between the study participants who responded to the quesparticipants who responded to the questions on substance use and those who did tions on substance use and those who did not. not.
A third of the responders (867; 35.3%) A third of the responders (867; 35.3%) reported that they had never consumed an reported that they had never consumed an alcoholic drink. A further 35 (1.4%) stated alcoholic drink. A further 35 (1.4%) stated that they did not currently drink alcohol. that they did not currently drink alcohol. Of the 1557 drinkers, 286 (18.4%) estiOf the 1557 drinkers, 286 (18.4%) estimated that they drank alcohol at least once mated that they drank alcohol at least once a week and were classified as 'regular' a week and were classified as 'regular' drinkers. Half of the participants claimed drinkers. Half of the participants claimed that they had never tried a cigarette, and a that they had never tried a cigarette, and a further quarter that they had smoked just further quarter that they had smoked just once; 189 indicated that they 'used to once; 189 indicated that they 'used to smoke' and 113 that they currently smoked smoke' and 113 that they currently smoked occasionally. Just 9.0% (222) of the sample occasionally. Just 9.0% (222) of the sample classed themselves as 'regular' smokers and classed themselves as 'regular' smokers and just over half of these (56.1%) were girls. just over half of these (56.1%) were girls.
Almost one in ten (216; 8.8%) admitted Almost one in ten (216; 8.8%) admitted to having tried cannabis (88 girls), 91 of to having tried cannabis (88 girls), 91 of whom estimated that they were using this whom estimated that they were using this drug at least once a month at the time of drug at least once a month at the time of interview. interview.
An eight-category polysubstance use An eight-category polysubstance use variable was computed to show the threevariable was computed to show the threeway cross-over between those classified as way cross-over between those classified as 'regular smokers', 'regular drinkers' and 'regular smokers', 'regular drinkers' and 'lifetime cannabis users'. Four-fifths of the 'lifetime cannabis users'. Four-fifths of the sample (1964; 79.9%) were not current sample (1964; 79.9%) were not current drinkers or smokers and had never used drinkers or smokers and had never used cannabis. These were assigned a score of 0 cannabis. These were assigned a score of 0 to denote the baseline comparison category. to denote the baseline comparison category. A further 81 participants (3.3%) were A further 81 participants (3.3%) were classified as regular smokers only; 162 classified as regular smokers only; 162 (6.6%) were regular drinkers only; 77 (6.6%) were regular drinkers only; 77 (3.2%) had used cannabis only; 36 (1.5%) (3.2%) had used cannabis only; 36 (1.5%) were both regular drinkers and smokers; were both regular drinkers and smokers; 51 (2.1%) were regular smokers who had 51 (2.1%) were regular smokers who had also used cannabis; 35 (1.4%) were regular also used cannabis; 35 (1.4%) were regular drinkers who had also used cannabis; and drinkers who had also used cannabis; and finally, 53 (2.1%) were both regular finally, 53 (2.1%) were both regular smokers and drinkers and had also used smokers and drinkers and had also used cannabis. cannabis.
Logistic regression analyses Logistic regression analyses
Three series of logistic regressions were Three series of logistic regressions were conducted to explore the characteristics of conducted to explore the characteristics of the regular smokers, the regular drinkers, the regular smokers, the regular drinkers, and the lifetime cannabis users. Responand the lifetime cannabis users. Respondents were characterised in terms of demodents were characterised in terms of demographic data, family background variables, graphic data, family background variables, psychiatric diagnoses and other substance psychiatric diagnoses and other substance use. Frequency data for these variables are use. Frequency data for these variables are presented in Table 1 . Table 2 summarises presented in Table 1 . Table 2 summarises the results from the logistic regression the results from the logistic regression analyses showing the adjusted odds for analyses showing the adjusted odds for the predictor variables that reached the predictor variables that reached statistical significance ( statistical significance (P P5 50.05). 0.05).
Demographic variables Demographic variables
As expected, increased age was a significant As expected, increased age was a significant risk factor for use of all three substances: risk factor for use of all three substances: the odds for regular smoking and regular the odds for regular smoking and regular drinking at age 15 years were almost triple drinking at age 15 years were almost triple those for 13-year-olds. Gender was a signifthose for 13-year-olds. Gender was a significant predictor in just two of the models: icant predictor in just two of the models: female respondents were less likely to be female respondents were less likely to be regular drinkers or to have used cannabis regular drinkers or to have used cannabis than their male peers. Black and Indian than their male peers. Black and Indian children were less likely to be current children were less likely to be current smokers than those who were White. smokers than those who were White. Ethnic group did not predict regular Ethnic group did not predict regular alcohol use or cannabis use in the other alcohol use or cannabis use in the other two models. two models.
Family variables Family variables
There was little consistency in which family There was little consistency in which family variables were associated with substance variables were associated with substance use in the sample. Children who were living use in the sample. Children who were living in families where there were stepchildren in families where there were stepchildren were more than twice as likely to be regular were more than twice as likely to be regular smokers. A similarly increased risk was smokers. A similarly increased risk was associated with living in social-sector associated with living in social-sector rented accommodation. In contrast, rented accommodation. In contrast, children from families where just one children from families where just one parent was working were less than half as parent was working were less than half as likely to be current smokers than those with likely to be current smokers than those with two working parents. Similarly, greater two working parents. Similarly, greater household income was also associated with household income was also associated with a reduction in smoking risk. a reduction in smoking risk.
Respondents who were classified as Respondents who were classified as living in a 'thriving' area according to the living in a 'thriving' area according to the ACORN categories were more likely to be ACORN categories were more likely to be regular drinkers than those from any of regular drinkers than those from any of the other five categories. Living in socialthe other five categories. Living in socialsector rented accommodation decreased sector rented accommodation decreased the risk of regular alcohol use. the risk of regular alcohol use.
Just one family variable reached signifiJust one family variable reached significance in the model predicting lifetime cance in the model predicting lifetime 51 0 51 0 
Regular drinking Regular drinking ( (n n¼286) 286) (%) (%) Ever used cannabis Ever used cannabis The relationship between the eightThe relationship between the eightcategory polysubstance use variable decategory polysubstance use variable described earlier and psychiatric diagnoses scribed earlier and psychiatric diagnoses was examined while controlling for the was examined while controlling for the background and family variables in Table  background and family variables in Table  2 . The results from these four regressions 2. The results from these four regressions are presented in Table 3 . Individuals who are presented in Table 3 . Individuals who were not classified as regular drinkers or were not classified as regular drinkers or smokers and had never used cannabis were smokers and had never used cannabis were used as the comparison group (labelled used as the comparison group (labelled 'none'). 'none').
Any diagnosis Any diagnosis
The likelihood of having any psychiatric The likelihood of having any psychiatric diagnosis was quadrupled in adolescents diagnosis was quadrupled in adolescents who were just regular smokers. A similarly who were just regular smokers. A similarly increased risk was evident in those who increased risk was evident in those who were regular smokers and regular drinwere regular smokers and regular drinkers. Furthermore, regular smokers who kers. Furthermore, regular smokers who had also used cannabis were almost seven had also used cannabis were almost seven times as likely as those in the 'none' times as likely as those in the 'none' category to have a psychiatric disorder, category to have a psychiatric disorder, and the risk doubled again (adjusted and the risk doubled again (adjusted OR OR¼14.17, 14.17, P P5 50.001) for users of all 0.001) for users of all three substances. three substances.
Depressive diagnosis Depressive diagnosis
Both the regular smokers and the regular Both the regular smokers and the regular drinkers who had also used cannabis were drinkers who had also used cannabis were four to five times more likely to have a four to five times more likely to have a depressive disorder than those in the comdepressive disorder than those in the comparison category. For those who both parison category. For those who both smoked and drank on a regular basis, smoked and drank on a regular basis, the adjusted odds ratio increased to 7.11 the adjusted odds ratio increased to 7.11 ( (P P5 50.01). However, by far the greatest 0.01). However, by far the greatest risk for a depressive disorder was obrisk for a depressive disorder was observed in the users of all three substances served in the users of all three substances (adjusted OR (adjusted OR¼26.80, 26.80, P P5 50.001). 0.001).
Other emotional disorder Other emotional disorder
The relationship between substance use The relationship between substance use and other emotional disorders was less and other emotional disorders was less pronounced. In common with the other pronounced. In common with the other diagnoses, being a regular smoker was assodiagnoses, being a regular smoker was asso 
Other psychiatric disorders Other psychiatric disorders
Once again, participants who reported Once again, participants who reported regular smoking were over five times more regular smoking were over five times more likely to have a diagnosis of 'other (nonlikely to have a diagnosis of 'other (nonemotional) psychiatric disorder'; these odds emotional) psychiatric disorder'; these odds increased to 6.92 for regular users of both increased to 6.92 for regular users of both tobacco and alcohol and to 8.77 for regular tobacco and alcohol and to 8.77 for regular smokers who had tried cannabis. Finally, smokers who had tried cannabis. Finally, the increase in risk for users of all three the increase in risk for users of all three substances was 7.31 ( substances was 7.31 (P P5 50.001). 0.001).
Interactions between substances Interactions between substances
Further analyses were conducted to examFurther analyses were conducted to examine which of the three substances (tobacco, ine which of the three substances (tobacco, alcohol and cannabis) predicted each of the alcohol and cannabis) predicted each of the above four categories of psychiatric disabove four categories of psychiatric disorder. A series of logistic regressions order. A series of logistic regressions examined the relationship between psychiexamined the relationship between psychiatric diagnosis and the interactions between atric diagnosis and the interactions between the three substances. These showed that the the three substances. These showed that the main drug-related effects were primarily main drug-related effects were primarily due to whether or not individuals were due to whether or not individuals were categorised as regular smokers, and seconcategorised as regular smokers, and secondarily whether or not they were regular darily whether or not they were regular cannabis users (with one exception: only cannabis users (with one exception: only regular smoking predicted 'other emotional regular smoking predicted 'other emotional disorder'; adjusted OR disorder'; adjusted OR¼2.13, 2.13, P P5 50.01). In 0.01). In particular, in respondents who smoked, particular, in respondents who smoked, the risk of having any type of psychiatric the risk of having any type of psychiatric diagnosis was more than quadrupled (addiagnosis was more than quadrupled (adjusted OR justed OR¼4.35, 4.35, P P5 50.001); the odds were 0.001); the odds were 3.45 for depressive disorders ( 3.45 for depressive disorders (P P5 50.001), 0.001), 2.13 for other emotional disorders 2.13 for other emotional disorders ( (P P5 50.004) and 4.66 for other types of psy-0.004) and 4.66 for other types of psychiatric disorder ( chiatric disorder (P P5 50.001). Regular use of 0.001). Regular use of cannabis (more than once a month) further cannabis (more than once a month) further increased the risk of any psychiatric diagincreased the risk of any psychiatric diagnosis by a factor of 3.50 ( nosis by a factor of 3.50 (P P5 50.001), that 0.001), that of depressive disorder by 3.91 ( of depressive disorder by 3.91 (P P5 50.001) 0.001) and that of other psychiatric diagnosis by and that of other psychiatric diagnosis by 2.18 ( 2.18 (P P5 50.05). In no case was there any 0.05). In no case was there any additional effect associated with having additional effect associated with having used cannabis on a less frequent basis, regused cannabis on a less frequent basis, regular alcohol use or taking all three subular alcohol use or taking all three substances that could not be explained by stances that could not be explained by other drug combinations. other drug combinations.
DISCUSSION DISCUSSION
Data from a nationally representative Data from a nationally representative sample of young people aged 13-15 years sample of young people aged 13-15 years were used to examine links between psychiwere used to examine links between psychiatric comorbidity and smoking, drinking atric comorbidity and smoking, drinking and cannabis use. In common with a and cannabis use. In common with a number of other studies (e.g. Rohde number of other studies (e.g. Rohde et al et al, , 1996; Milich 1996; Milich et al et al, 2000; Fergusson & , 2000; Fergusson & Woodward, 2002) , having a psychiatric Woodward, 2002), having a psychiatric disorder was associated with an increased disorder was associated with an increased likelihood of psychoactive substance use. likelihood of psychoactive substance use. Furthermore, and again consistent with Furthermore, and again consistent with much of the literature on polysubstance much of the literature on polysubstance use in adolescence (e.g. Anderson use in adolescence (e.g. Anderson et al et al, , 1998) , greater involvement with one sub-1998), greater involvement with one substance carried an increased risk of other stance carried an increased risk of other substance use. Analyses of the interactions substance use. Analyses of the interactions between smoking, drinking and cannabis between smoking, drinking and cannabis use indicated that the relationship between use indicated that the relationship between substance use and psychiatric morbidity substance use and psychiatric morbidity was primarily explained by regular smokwas primarily explained by regular smoking and to a lesser extent by regular (i.e. ing and to a lesser extent by regular (i.e. at least once a month) cannabis use. There at least once a month) cannabis use. There was no evidence that either regular drinkwas no evidence that either regular drinking or less frequent use of cannabis addiing or less frequent use of cannabis additionally increased the risk of psychiatric tionally increased the risk of psychiatric disorder. disorder.
In the initial logistic regression In the initial logistic regression analyses, regular smoking was consistently analyses, regular smoking was consistently related to the psychiatric disorders studied. related to the psychiatric disorders studied. 514 514 Table 3  Table 3 Adjusted odds ratios from logistic regression predicting psychiatric diagnoses when controlling for all significant background variables listed inTables 1 and 2
Adjusted odds ratios from logistic regression predicting psychiatric diagnoses when controlling for all significant background variables listed inTables 1 and 2 In particular, those with depressive disIn particular, those with depressive disorders were over five times more likely to orders were over five times more likely to be regular smokers than individuals with be regular smokers than individuals with no diagnosis. Other research studies have no diagnosis. Other research studies have noted similar links between smoking and noted similar links between smoking and affective disorders in both adults (e.g. affective disorders in both adults (e.g. Glassman Glassman et al et al, 1990; Farrell , 1990; Farrell et al et al, 2001) , 2001) and young people (Breslau and young people (Breslau et al et al, 1991; , 1991; Patton Patton et al et al, 1996; Fergusson & Wood-, 1996; Fergusson & Woodward, 2002) . Associations between tobacco ward, 2002). Associations between tobacco use and drug dependence, anxiety and psyuse and drug dependence, anxiety and psychosis have also been reported elsewhere chosis have also been reported elsewhere (Degenhardt & Hall, 2001) . One study (Degenhardt & Hall, 2001) . One study found strong links between nicotine found strong links between nicotine dependence and nearly all psychiatric disdependence and nearly all psychiatric disorders in adolescents, yet no consistent reorders in adolescents, yet no consistent relationship between disorders and regular lationship between disorders and regular smoking or experimental use (Dierker smoking or experimental use (Dierker et et al al, 2001 ). In our study no distinction was , 2001). In our study no distinction was made between regular and dependent nicomade between regular and dependent nicotine use; dependent individuals were tine use; dependent individuals were included in the general category labelled included in the general category labelled 'regular smokers'. Consequently, it is poss-'regular smokers'. Consequently, it is possible that the strong relationships between ible that the strong relationships between psychiatric diagnoses and regular use noted psychiatric diagnoses and regular use noted here were in fact driven by the presence here were in fact driven by the presence of nicotine-dependent individuals in this of nicotine-dependent individuals in this category. category.
The finding that depressive disorders The finding that depressive disorders and other (non-emotional) psychiatric disand other (non-emotional) psychiatric disorders were associated with roughly double orders were associated with roughly double the risk of cannabis use is consistent with the risk of cannabis use is consistent with studies that have noted that people who studies that have noted that people who use cannabis are at greater risk of psychouse cannabis are at greater risk of psychosocial disorders and personal adjustment social disorders and personal adjustment problems than those who do not (e.g. Reilly problems than those who do not (e.g. Reilly et al et al, 1998; Troisi , 1998; Troisi et al et al, 1998) . Regier , 1998). Regier et al et al (1990) found that half of the cannabis- (1990) found that half of the cannabisdependent individuals from a community dependent individuals from a community sample met DSM-III criteria (American sample met DSM-III criteria (American Psychiatric Association, 1980) for other Psychiatric Association, 1980) for other disorders (excluding alcohol-or drugdisorders (excluding alcohol-or drugrelated disorders). Similar findings have related disorders). Similar findings have been described in adolescents and young been described in adolescents and young people (e.g. Rey people (e.g. Rey et al et al, 2002 ). Fergusson , 2002 . Fergusson et al et al (1997) reported an association be-(1997) reported an association between early cannabis use (before the age tween early cannabis use (before the age of 15 years) and an increased risk of a of 15 years) and an increased risk of a range of psychiatric disorders and problem range of psychiatric disorders and problem behaviours. behaviours.
Polydrug use Polydrug use
It is widely recognised that many adolesIt is widely recognised that many adolescents who engage in the regular use of one cents who engage in the regular use of one psychoactive substance are also users of psychoactive substance are also users of other licit or illicit drugs. This presents a other licit or illicit drugs. This presents a considerable challenge when attempting to considerable challenge when attempting to ascertain which particular drug or drug comascertain which particular drug or drug combinations are associated with psychiatric binations are associated with psychiatric morbidity.
Kandel and colleagues morbidity.
Kandel and colleagues examined the comorbidity of dependence examined the comorbidity of dependence on single and multiple drugs with anxiety on single and multiple drugs with anxiety and depressive disorders, and found that and depressive disorders, and found that for individuals who were uniquely depenfor individuals who were uniquely dependent on cigarettes, alcohol or illicit drugs dent on cigarettes, alcohol or illicit drugs the risk of psychiatric diagnosis was the risk of psychiatric diagnosis was roughly doubled, while being dependent roughly doubled, while being dependent on an illicit drug and a legal substance on an illicit drug and a legal substance quadrupled this risk (Kandel quadrupled this risk (Kandel et al et al, , 2001 ). 2001).
We approached this problem by examWe approached this problem by examining the relationship between mental ining the relationship between mental health and different categories of substance health and different categories of substance in the sample (regular smoking, regular in the sample (regular smoking, regular drinking and cannabis use, and the four drinking and cannabis use, and the four possible combinations of these behaviours), possible combinations of these behaviours), while controlling for background and while controlling for background and socio-familial factors. The regular smokers, socio-familial factors. The regular smokers, and respondents who were in the category and respondents who were in the category for all three drugs, were consistently at for all three drugs, were consistently at greater risk of psychiatric disorders. greater risk of psychiatric disorders. Furthermore, if a regular smoker was also Furthermore, if a regular smoker was also a regular drinker or had used cannabis, a regular drinker or had used cannabis, the risk of mental disorder was further the risk of mental disorder was further increased (with one exception: 'other increased (with one exception: 'other emotional disorder'). Second, the analyses emotional disorder'). Second, the analyses examined which of the three types of subexamined which of the three types of substance use (tobacco, alcohol and cannabis) stance use (tobacco, alcohol and cannabis) was most closely related to psychiatric was most closely related to psychiatric diagnoses. The strongest effect was assodiagnoses. The strongest effect was associated with regular cigarette smoking, with ciated with regular cigarette smoking, with an additional risk if an individual was a an additional risk if an individual was a regular cannabis user (again, with one regular cannabis user (again, with one exception: 'other emotional disorder'). Less exception: 'other emotional disorder'). Less frequent cannabis use and regular alcohol frequent cannabis use and regular alcohol use were both unrelated to psychiatric disuse were both unrelated to psychiatric disorder when background variables and other order when background variables and other substance use were controlled for. These substance use were controlled for. These results complement those reported by results complement those reported by Degenhardt Degenhardt et al et al (2001) , who found con- (2001), who found consistent links between tobacco use and a sistent links between tobacco use and a number of different psychiatric diagnoses number of different psychiatric diagnoses in a representative sample of Australian in a representative sample of Australian adults. Another study found stronger links adults. Another study found stronger links between psychopathology and extent of between psychopathology and extent of cannabis use compared with alcohol use cannabis use compared with alcohol use (Milich (Milich et al et al, 2000) . However, it is worth , 2000). However, it is worth noting that although the current study noting that although the current study provided little evidence for links between provided little evidence for links between regular alcohol use and psychiatric disregular alcohol use and psychiatric disorders, follow-up data would be required orders, follow-up data would be required to examine whether long-term regular use to examine whether long-term regular use of alcohol is linked to subsequent negative of alcohol is linked to subsequent negative psychiatric outcomes. psychiatric outcomes.
Socio-demographic findings Socio-demographic findings
A number of socio-demographic factors A number of socio-demographic factors were associated with smoking, drinking were associated with smoking, drinking and cannabis use over and above the influand cannabis use over and above the influence exerted by psychiatric disorders and ence exerted by psychiatric disorders and other substance use. Female participants other substance use. Female participants were less likely to be regular drinkers or were less likely to be regular drinkers or to have ever used cannabis than their male to have ever used cannabis than their male peers. Interestingly, despite evidence from peers. Interestingly, despite evidence from other recent UK-based studies that girls other recent UK-based studies that girls are more likely to be regular smokers than are more likely to be regular smokers than boys of a similar age (e.g. Becher boys of a similar age (e.g. Becher et al et al, , 2001 ), gender was not significantly related 2001), gender was not significantly related to regular smoking in the current analyses. to regular smoking in the current analyses. In common with the results of the majority In common with the results of the majority of national and international studies of subof national and international studies of substance use in adolescence (e.g. Becher stance use in adolescence (e.g. Becher et al et al, , 2001; Rey 2001; Rey et al et al, 2002 Rey et al et al, ) smoking, drinking , 2002 smoking, drinking and cannabis use were found to be strongly and cannabis use were found to be strongly associated with increasing age. associated with increasing age.
Children from more affluent families Children from more affluent families were slightly more likely to be regular alcowere slightly more likely to be regular alcohol users, but less likely to smoke cigarettes hol users, but less likely to smoke cigarettes regularly. Although seemingly unrelated to regularly. Although seemingly unrelated to smoking or cannabis use, the ACORN catesmoking or cannabis use, the ACORN categories (CACI Information Services, 1993) gories (CACI Information Services, 1993) predicted regular alcohol use: respondents predicted regular alcohol use: respondents from families living in 'thriving' areas from families living in 'thriving' areas (those populated by wealthy achievers (those populated by wealthy achievers living in suburban areas, affluent 'greys' living in suburban areas, affluent 'greys' (middle-aged people) in rural communities (middle-aged people) in rural communities and prosperous pensioners in retirement and prosperous pensioners in retirement areas) were significantly more likely to be areas) were significantly more likely to be 'regular drinkers' than those from else-'regular drinkers' than those from elsewhere. It is possible that the consumption where. It is possible that the consumption of alcohol under parental supervision at of alcohol under parental supervision at mealtimes was more common among the mealtimes was more common among the more affluent families. This could explain more affluent families. This could explain the higher prevalence of weekly drinking the higher prevalence of weekly drinking in children from families with higher inin children from families with higher incomes, families who are owner-occupiers comes, families who are owner-occupiers and those who live in 'thriving' areas. In and those who live in 'thriving' areas. In contrast, it is unlikely that the cigarette contrast, it is unlikely that the cigarette and cannabis use occurs to a similar degree and cannabis use occurs to a similar degree in what could be described as positive in what could be described as positive family contexts. family contexts. Future studies that exFuture studies that explore the links between substance use plore the links between substance use and psychiatric morbidity should control and psychiatric morbidity should control for the social context of substance use for the social context of substance use (particularly alcohol) so that the relation-(particularly alcohol) so that the relationships noted in the current study can be ships noted in the current study can be further disentangled. further disentangled.
In contrast, respondents living in socialIn contrast, respondents living in socialsector rented accommodation were less sector rented accommodation were less likely to be regular drinkers, but approxilikely to be regular drinkers, but approximately twice as likely to be regular smokers mately twice as likely to be regular smokers compared with those living in privately compared with those living in privately owned homes. The likelihood of being a owned homes. The likelihood of being a 'regular smoker' decreased significantly 'regular smoker' decreased significantly with increasing gross household income. A with increasing gross household income. A strong association between deprivation strong association between deprivation and levels of smoking has been noted by a and levels of smoking has been noted by a number of researchers (e.g. Jarvis & number of researchers (e.g. Jarvis & Wardle, 1999 Relationships between substance use Relationships between substance use and family structure were also evident. and family structure were also evident. Children from what were classified as Children from what were classified as 'reconstituted' homes (i.e. with step-'reconstituted' homes (i.e. with stepchildren) were more than twice as likely children) were more than twice as likely to be regular smokers. In contrast, the to be regular smokers. In contrast, the smoking risk for participants who came smoking risk for participants who came from homes where just one parent was from homes where just one parent was working was less than half of that for working was less than half of that for respondents with two working parents. respondents with two working parents. Finally, in common with findings noted by Finally, in common with findings noted by Rey Rey et al et al (2002) from a sample of (2002) from a sample of Australian teenagers, children of lone Australian teenagers, children of lone parents were nearly twice as likely than parents were nearly twice as likely than their peers to have tried cannabis. their peers to have tried cannabis.
Limitations of the study Limitations of the study
A number of limitations should be consid-A number of limitations should be considered when interpreting the findings from ered when interpreting the findings from this study. First, the measures pertaining this study. First, the measures pertaining to substance use relied solely on self-report. to substance use relied solely on self-report. Although reviews have suggested that this is Although reviews have suggested that this is a reasonably accurate means of eliciting a reasonably accurate means of eliciting data on this subject from young people, data on this subject from young people, the quality of the data is likely to be the quality of the data is likely to be affected by the circumstances under which affected by the circumstances under which interviews were conducted. The levels of interviews were conducted. The levels of self-reported substance use tended to be self-reported substance use tended to be lower than those from other recent UK lower than those from other recent UK national surveys such as those by Becher national surveys such as those by Becher et al et al (2001) and by Goddard & Higgins (2001) and by Goddard & Higgins (1999) . Although considerable effort was (1999). Although considerable effort was invested in emphasising the confidentiality invested in emphasising the confidentiality of the data, the fact that interviews were of the data, the fact that interviews were conducted in a home setting and responconducted in a home setting and respondents were aware that their parents and a dents were aware that their parents and a schoolteacher were also going to be interschoolteacher were also going to be interviewed for the study might have contribuviewed for the study might have contributed to more underreporting of substance ted to more underreporting of substance use than studies that have used self-compleuse than studies that have used self-completion techniques to gather data within the tion techniques to gather data within the school environment. Furthermore, it is school environment. Furthermore, it is possible that the 166 participants who possible that the 166 participants who opted out of the section on substance use opted out of the section on substance use did so because they were in fact substance did so because they were in fact substance users. This paper therefore implicitly asusers. This paper therefore implicitly assumes that no bias was engendered by this sumes that no bias was engendered by this potential underreporting. Because of the potential underreporting. Because of the broad nature of the core aims of the survey broad nature of the core aims of the survey the actual questions on substance use were the actual questions on substance use were limited and no measures of dependence limited and no measures of dependence were taken. A further limitation was that were taken. A further limitation was that the small numbers of individuals with partithe small numbers of individuals with particular diagnoses precluded more specific cular diagnoses precluded more specific analyses to examine differences in the analyses to examine differences in the links between substance use and individual links between substance use and individual disorders. disorders.
In summary, the study has provided In summary, the study has provided additional evidence that users of one subadditional evidence that users of one substance are at increased risk of using others. stance are at increased risk of using others. The findings also confirm previous asserThe findings also confirm previous assertions that substance use and psychiatric distions that substance use and psychiatric disorders often co-occur in adolescents as well orders often co-occur in adolescents as well as in adults. Finally, analyses of the interas in adults. Finally, analyses of the interactions between smoking, drinking and actions between smoking, drinking and cannabis use indicated that the primary link cannabis use indicated that the primary link between substance use and psychiatric disbetween substance use and psychiatric disorder was explained by regular smoking, order was explained by regular smoking, and that the risk of disorder was additionand that the risk of disorder was additionally augmented if an individual was using ally augmented if an individual was using cannabis on a regular basis. cannabis on a regular basis.
Clinical implications Clinical implications
It has been noted elsewhere that a large It has been noted elsewhere that a large proportion of research into psychiatric proportion of research into psychiatric morbidity and substance use has tended to morbidity and substance use has tended to focus on alcohol and illicit drug use, with focus on alcohol and illicit drug use, with smoking as a secondary interest (Dierker smoking as a secondary interest (Dierker et al et al, 2001) . Our findings suggest that far , 2001). Our findings suggest that far from being subsidiary, tobacco use is of from being subsidiary, tobacco use is of central importance when trying to make central importance when trying to make sense of the links between substance use sense of the links between substance use and mental disorders. There is growing inand mental disorders. There is growing interest in the links between smoking and terest in the links between smoking and psychiatric disorders. The current findings psychiatric disorders. The current findings provide further evidence that smoking is provide further evidence that smoking is linked to baseline psychiatric morbidity linked to baseline psychiatric morbidity and to other forms of substance involveand to other forms of substance involvement too. It is important not to overlook ment too. It is important not to overlook both legal and illegal substance use issues both legal and illegal substance use issues in adolescents who are showing signs of in adolescents who are showing signs of psychiatric problems. Similarly, where subpsychiatric problems. Similarly, where substance use concerns are brought to the fore, stance use concerns are brought to the fore, it could be useful to screen for and address it could be useful to screen for and address psychiatric morbidities. Finally, our results psychiatric morbidities. Finally, our results emphasise the importance of investing in emphasise the importance of investing in smoking prevention at an early age. smoking prevention at an early age. ment of Health Drug Misuse Research Initiative, which supported this work. The views are those of which supported this work. The views are those of the authors. the authors. The small numbers of individuals with particular diagnoses precluded more specific analyses examining differences in the links between substance use and individual analyses examining differences in the links between substance use and individual disorders. disorders.
